ON THE RELATIONS OF THE FISHES OF 'I'llE FAMILY 

lamprididh: or opaiis. 



By Tiieodouk Gile, 

.tst’Vfin/i’ h) Zonloi/if, 



1 . 

Dr. Boiilengor, in the tliird nnmhor of his siioov^tivo unci valuahle 
Notes on the Clussitieution of Tcleostean Fisln\s, has ])ii])lisho(l some 
novel ideas respecting the systematic position of the Opah. 11<‘ has 
found the same num))er of hones in the scapular arch as in that of 
normal Aeanthopterygians, ))ut has homologized them ditfereiitly fiom 
his predecessors. The "D^ery large hone to which the jielvis is 
attachecr' is designated as an “infraclavicle''' andhomologized Avith a 
so-called infraclaviele c»f llemihranchiate lishes. A comparativelv 
small hone in serial relation with the actinosts oi* “iptervgials" is 
identitied as the homologiie of the hypocora(‘oid or “coi'acoid" of ordi- 
nary Acanthoptorygians. There would then he only three actinosts or 
^'pterygials," and it is especially remarked tliat the foremost of these 
is ‘‘fused with " the hypcrcoracoid or “ sca])ula.‘' As a result of these 
identifications. Dr, l>oiilenger thinks that “all diliicnlties from the 
systematic t>oint of view disappc^ar at once" and that “the Opah must 
he regarded as more nearly allied to the lleinihranchii than (o any 
other group of fishes Avith Avhieh Ave are as yet ac([iiainted," Oonse- 
quently the Opah is isolated not onh" as the representative of a dis- 
tinct family hut an independent group s) 

of a ncAV suhorder {Catosteo?u7), wliich ineludes also the Ihrnihi^onch 'il 
and Lopliohran ch //. 

11 . 

The great i*espeet and admiration 1 hav<‘ for Dr. Bonhmger's Avork 
has led me to consider a cry carefully the grounds for the chgermina- 
tions in question, hut I find greater difficulty in aecomniodating inys(df 
to his vicAVs than in accepting those (or nearly those) of his priule- 
cessors. Among the latter was William Kitchen Pai ker, Avho in l8i»S 
commented on the structure of the Opah in A ^Monograph of the 
Structure and DcA-elopment of the Shoulder Girdle (p. ol). His 
identifications essentially correspond Avith those noAv to he given, 
although his meaning is somoAvliat ohscured hy the curious mode of 
expression to which h<‘ Avas addicted. At any rate, he av rites that 
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coracoid fliypocoracoiclj reaches to tlic ba.sal line below," and it' 
••seems very i)robably to liave had oi-iginally some assistance from an * 
intcrclaviciilar ossicle." Parker regai'ded the Opah and Dory as 
“ most abei rant Scomberoids," with atendency toward thcPlcctoynathi. ' 
'I'he difficulties of the homologization of the shoulder girdle of 




Fig. 1.— Shoulder girdle 
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Ini. hypercoracoid. 

//o. hypoettracoid. 
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/•e/r. polvis. 
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Lnwpns may he iimde ino.st (‘vidcMit and tho (‘xplanation for other 
views best eliu-idated ])v the* n*pr(Hliietion of Dr. l>onh‘novi-‘s exe(‘|]ent 
illustration of the shoulder girdlo^of the* Opah, T1 h‘ naim*s o-i\ en an* 
those whieh are pref(*rred for tin* pi es(*nt, and the (‘((uivahuits of Dr. 
Boulenger follow.^ 

With these identitieations the strnchire* of (he Opali would l)e in 
conforniitv with tliatof most aeanthop((‘rvgians. and the* normal mini- 
]>er of l)ones of the scapular arcli would he realiz(‘d. 

The three main bones of the* arch (cu*nost('om interseapula. and 
suprascapula) are dev(*loped ess(*ntially as iisnah and as to (h(*m th<*re 
is aoTeement with Dr. Bouh*nger (‘xcept as to g('n(*ral morphological 
relations and nomenclature. 

The actinosts or “ptervgials, ai'cording to th(* pn*s(*nt \i<*w of 
homologies, would also lie realized. The* almost nnivei’sal munbm* of 
four would thus l)e dev(*loped. There seemis to me no moiv diflicnltv 
in considering that one actinost may he **syn(*h()ndi‘osially uiht(*d with 
the scapula'' (or hypercoracoid) than that anoth(*r should lie coo.ssitied 
or ''fused with" it. Conse(|uently tin* complete* immh(*rof actino^t.s (4) 
is recognized, although none is as slightly conn(‘ct(*d with the support- 
ing bones as usuah Thus, also, the relative projiortioiis of the* various 
elements of the should(*r girdle and its a])pendages would he* manifest 
approximately as in ordinary tishes. 



111 . 

One* objection against the* he)me)logy of the* hindmost (oi* le)We*nnost) 
actinost of the Opah with an actine>st is urge*d by Dr. Boiile*nge*r in the* 
statement *■' that the* posterior of the* snppe)sed pte*rygials [ae*tino*<ts] 
does not support rays and is altogether unlike a ptervgial." 

It might be siii)pose<l by one unfamiliar with the intricacies of anatomical nomen- 
clature, from the difference in the nomenclature of the bones, that tlie diff<Tcnces 
between Dr. Boulenger and myself are greater than they really are. The <»nly extra- 
nominal differences relate to the two bones calle<l coracoid and infraclavi(*l<‘ by Bon- 
lenger, ami hv])Ocoracoid and fourtli actinost by myself. I am hai>py to know that 
the divergencies I’especting the other names are sim]»ly the resnlt of different inter- 
pretations of tlie same facts from a general standi)oint. Dr. Boulenger is the ortho- 
dox party, inasmuch as he agrees with the majority of anatomists in accepting tlu* 
noineiiclature that has been most current (cxce])t in (Ireat Britain) since tin* time of 
Gegenbaur. I have to confess to being the heterodox party. But a review of the 
}>aleontological and developmental history of the shouhler girdle, as well as of it- 
comparative anatomy, com])els me to reject a nomenclature which apiiears to me to 
be extremely niislea<ling. The hy}»ercoracoid and hvp<icoracoid are only developed 
in specialized teleost tishes and are (as well as the niesocora(‘oid) the results of tin* 
ossification and disintegration of a single cartilage occurring in primitive and ganoid 
tishes and inlierite<l from the S(*la<'hians. Th(.‘ application of tin* names scapula and 
coracoi<l, originally given to mammalian j)arts, entails a very erroneous and <listoricd 
idea of their relations and history, if it is assnm(*d that the w«*rds have any extrin^ic 
meaning at all. 
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Therr is siicli oT(‘jit variety in tli(‘ fonii of tho fourth actinost (as 
AV(‘ll as otiiri’s) in lislios that tho ol>j(‘(‘tion iii'god appanuitly is not of 
v(»vv u*i‘('at iinportaiH*(\ Eviui anion^* tlio iiiiiv(M*salIy rocoj^nizod c*on- 
stitiirnls of (ho i»roiip of ]Toinil)ranohs thero is oi*oat divoi-sity and 
difh‘i-(uioos as ini])oi’tant as thoso ditioi'ontiatino- the Opah fi'om othei* 
lislios oxist tlio ( ■ontris(‘ids or Ainphisilids on tho one hand 

and th(* (xastorostoids and Anlorhynoliids on tlio other. 

Tlio casi'sof (wohision of rays from th(' fourth actinost are rariy but 
by no moans continod to th(‘ Lampi’idids. Wo ikhhI, iiuh'od, only look 
to tho Iburiibranohs aiLi’ain to lind ])arallol oases. In th(' o-einis Aulo- 
rhif)K‘lnfx. as slnnyn by ^Ir. Stai'ks in his excellent article on tlioso tishos, 
r(‘contly publish(Ml. th(‘ fourth actinost is repi'osented as destitute of 
raysipiito as much as that of L(tnq>rh. and that of the common Stickle- 
backs of th(‘ north is almost if not quit(‘ as much so. In fact, om^. of 
th(‘ characters of th(' superfamily (bisterost(‘oidoa would appear to be 
tho nearly oi' ([uite (*omplote exclusion of rays from thefoui'th actinost. 

Such a conditiom too, is realized or approximated among Alalacopte- 
rygians (c. r/., Sahnonids and Esocids or Luciids). It is possibh' that 
in the oxcossiyely modiliod Opah, deyiation from the ordinary type is 
manifested in such exclusion as well as in other chai'acters and may 
bo th(‘ result of mechanical adaptation to the special conditions of 
position and other moditication of the pectoi'al fin and supporting 
bones. 

IV. 

If the yi('ws as to the homologies ot tho bones in (picstion are 
correct, the a})])mximation of Lampri^ to the neighborhood of the 
Ilemiliranchs can not be snstained, as the oidy ground for it was the 
supposed homology of th(‘ hy])oeoi‘acoid of the present article with an 
assumed infraclayicle. The supposititious infraclayicle (or interclay- 
icl(‘) of the Ilemibranchs has been recently shoAcn, in an excellent jiaper 
hy Mr. E. C. Starks, to haye no indepimdent existence (a conclusion I 
was forced to come to on s(*aiity material many yeai's ago). The 
so-called infra(*layicie of L(n}q)ris^ then, has no counterpart among the 
Heinibranchs. As the supposed agreement of L(nnq>ris with the Ilemi- 
branchs was })ased mainly on the assumed possession of the sani(‘ 
peculiar lione ('* infraclayicle by l)oth types, the negation of that 
agreement inyolyes the denial of the relationship. 

But what is the relationship) of Lamj)rh? Cuyier and the elders 
were peu-haps not far out of the way in approximating it to the great 
Scondiroidean series Avith which it agrees in eharacteri^'^ie modifications 
of the yertebi'a^ and clasping rays. So far as the scapular arch is 
concerned, the Vaproids agi-ee better than any other known form. 
i\Ir. Starks has I’ecently published an article on The Relationship and 
Osteology of the Caproid Fishes oi* Antigoniidie, and giyen therein 
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ii ligurc as weli as description of the -sboul.lci- oirdic of 
nihexcem'' ^ On the whole, there is eonsid.'i-ahle silnilurit y heiwwn tlw 

eorresponding parts of Lampfis and Antiqunlu. 'Plu' fi-ont liorchn' of 
the ca>nosteon is deenrved haekward in both, and the proportions „|' 
the hypoeoracoid and hypereoraeoid do not difier \cry widtdv. 'I'lie 
aetinostsof ^1/if/r/wi/^p liowever. arc eoniparatively fire and tl)e snpra- 
seapula not forked. Th(> jjelvis is also (jnite dill'erenl. 




In line, at present apparently no liettei* position can lu' found for 
Lampris than somewhere in the line of th(‘ Scomhroideaii siipind’aniily. 
It even agrees with the Scoinbrids, Xiphiids, ( orvpluenids. Carangids 
and their relatives in the deep bifurcation of the I'oots of the caudal 
rays which clamp the hypiiral and epural bon(\‘^, and provisionally at 
least it should be approximated to them. 

Dr. Boiilenger has proved, however, that the Opah is not (‘specially 
related to the Scombroideii, and it is (piite ])o>sible that ht‘ may be 
sustained in the isolation of th(‘ family Lamprididie as ivpresentative 
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of a special oTonp oi- siibordei-; at any rate, it is at least entitled to 
distineticni as a sp(H*ijil superfaniiiy (LAMPiiiDoiDEA). This super- 
fainily niav i>t‘ l>J*ietly (hdiiHMl in th(‘ following’ terms: 

V. 



J.AyilMtlDOIDEA. 

Aeantbopterv^ian fishes with the foremost rays only spiniform, the 
myodome eom])letely shut olf from the eere)>ral chaml)er, i*ihs sessile 
on the centra of the vertehiie. snpraseapulars connected by scpiamous 
suture and ligaments with the cranium, caenosteons postcurved toward 
each othei*. hy})ocoracoids much enlarged and extended upward and 
backward, actinosts diverted to a nearly horizontal i‘ow. pelvic bones 
enhu'g’ed and connected l>y cartilage with the ccenosteons as Avell as the 
hypocoi^acoids, ventrals siibabdominal and with numerous rays, and 
caudal lays clasping epnrals and hvpurals. 

The family was first named in and has been adopted ]>y the 

authoi’s nam(‘d in the synonym}^ hm^ovith given and in a few other 
places. Many naturalists still prefer to leave it in the incongruous 
family of 

The family name was originally written Lam prld'uh^.^ and in this 
form it was adopted l>y Jordan and Gili)ert and by others, but Jo]‘dan 
and Evtu'mann lane changed it to I.ampridaf. The reason for the 
change is not evident and has not l>een given. It is possible that it 
may have been fj-om confusion with \af.i7rp6g (]-adiant), but the gen- 
eric name is not derived directly from the Greek but modified from 
it. and agrees with such well-known fish names as Chalds.^ Etelis.^ 
J\lamis^ Sinara's, Sf/?a.((/ris^ and Tenth which have 

-id in the oblique cases [e. r/.,-idos in the genetive, etc.). The original 
form of the name is consequently justified by analogy and should be 
regained. 

The histoiy of the nomenclature may be gleaned from the following 
partial synonym} : 

LAMPRJDlDyE. 

FAMILY NAMES. 

LamprldoUhc CxUA., Proe. Acad. Nat. Sci. Phil., 18(32, p. [127,] 241. (Named only.) 

Gill, Ait. Fain. Fishes, 1872, p. 7. (Name only. ) 

LampridlfU Poey, Emim. Pise. Cub., p. 98, 187(3. 

Lmiij^rididir Jordans and Gilbert, 8yn. Fishes N. Am., 1882, j). 453. 

Lampndidic Gill, Johnson’s Univ. Diet., II, 1885, p. 1621 (defined). 

//o/<;nv’(/c/cT Smitt, Hist. Scand. Fishes, I, 1892, p. 121. 

La)nj)ridkhr Goode an<l P>ean, Oceanic Ich., 1895, p. 222. 

Xa»/;>rc/.r Jordan and Kyermann, Syn. Fishes N. M. Am., I, 1896, p. 953. 
Lamprklidte Poulenc; er. An. Ma". Nat. Hist. (7), 1902, p. 151. 

SUBFAMILY NAME. 

Ijwiprkii }loREAU, 11. N. Poiss., France, II, p. 48.3. 
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VI. 

Till' .skeloton in Hie rnitod Stato.s Niitionnl AFusoniu. .so rurasdu. 
scapuliir arch i.s coina'nicd, natiirail.v niaiiit'<‘.'<t.-4 c.s.s<ai(ial .siiiiilaril v 
with the, one lio-nrcd hy Dr. Ikmlcnovr. There arc certain diUVrcnccs. 
Itowevcr, which arc notcwortli.v. The c(cnoNte()ii" anil h\ pocoracoid 
terminate in and arc united by carlilaoe hicli al.so extends baidward 
and under the hypoeoraeoid to connect with the infero-antcrior anulc 




of the pelvic bone. The upper half of the anterior border and ino.st 
of the posterior border approximate more toward a straight obliipie 
line than the corresponding' margin.s of Boulenger s .specimen, d he 

« Several nauies T have previously u.sed have been a))andoiie<l in this ooiiiiminioa- 
tioii, post-temporal giving place to the previously named posttTotem- 

X^oral to Intermipiilaj and proscapuia to Omosteon. 

Cioiodeon is named in the Synonymy td the Fish Skeleton, by Mr. Fdwin t hai>in 
Starks, but ^vithout any data. In the Proceedings, Washington Acatleiny Science*' 
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int('rsr;i})iilii li;is a couvvx inferior margin and rcMiiinds one of the lower 
iiiaiKli])le of some euttletishes. The po.st.scapiila is inori'. decairviah 
Th(‘ ecenosteon and hyptnvoraeoid arc' eonneeted toward the front at 
the symphysis by the intei’vimtion of eai'tilage. 

The liypereoraeoid has a foramen wliieli appears as a notch from 
th(‘ outer side as the result of the ovei*lap])ino* of the c(enost(H)n }>y 
sipiamons siituri'. I)ut inb'rnally tlu' ])on(‘ extends forward and is sepa- 
rat(Hl fi'om the e(enosteon 1)V a lon^- unoiiiforni gap and inteiwening 
cartilage oi* iiHanlu’am'. 

Th(^ fourth actinost is much broaden' in front than in the P)ritish 
MusiMini skeleton and its posterior portion much more dellecteal and 
W(‘dged ill betweem the hypocoracoid and stylifoi’in extension of the 
postscai)ula, wliich is suturally connected with it as well as Avith the 
hy})ocoiacoid; then* is little cartilage^ between its anteu’io]' portion 
and th(‘ hypocoracoid as well as thii'd actinost. The third actinost 
interveiH's Ixdwi'en the'- Impei'coracoid and fourth actinost, <|uite 
widely se'parating them, and has the same' kind of union with the 
fourth as Avith the third: the se'cond is longer, and has an oblong con- 
A'e'x ai'tie'ular surfae*e; its sutures, though close, are Avell detined; the 
first actineist has a still larger, more ol)loiig, and more convex articular 
surface', and is so intimate!}" connected Avith the hypere'oracoid that 
the sutures are' olditerated; it is, in fact, completely ‘•'fused Avith'" the 
hype'rcoracoid. 

The pe'lvic ])ones are connected Avith the posttlected loAvermost or sym- 
physial angles of the ceenosteons through the intervention of cartilage 
and have lamellar extensions, separated by fissure's from the body of 
the ])one, whie-h are connected 1)V cartilage Avith a slightly defined ridge 
of the hypocoracoid parallel Avith its anterior margin. The a entrals 
are subabdoniinal and inserted in the pehde bones some distance in 
advance of the hinder ends of those bones. 

AIL 

The pectoral tins of the Opah are represented inclined doAViiAvard 
in Smitt's Scandinavian Fishes (I, p. 12o, 18b2), as they are in the old 
artich' by (juimer. Boulenger remarks, "^On (*xamining theshouhh'r 
bonc's on a skeh'ton of Lampris huai^ I Avas struck by two things — first, 

(111, p. 521, inoi) the won! is (pioted under “55, Clavicle, Parker,’’ and in a foot- 
note the following remark is made: “I get this reference fi'om'Owen’s Coni]). Anat. 
Lectures (Vertebrates), ]>. IIS. By some ichtliyotomists the bone in question has 
received the S])Ocial name of C\enosteon.” The name Avas given by Bakker in his 
“Osteographia Piscium” (1822). Bakker thought that the so-called clavicle of fishes 
was more than the clavicle of other vertebrates, corresponding to the clavicle and 
humerus together (Xi'c tamen claviculam solam facere, se<l e clavicula etosse humeri 
com])oni mihi visum est, p. Ill), and conse<]uently gave the name ecenosteon (evi- 
dently from Koivoc^ common or sliared in common, and 66ziov^ bone). The im}>li- 
cation is certainly false, but the name itself may be retained. 
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that the disposition of th(' articuktino* facets of tin* pt(‘ryi:’ials allows 
of a iimcli o-i-eat(M* downward than uiiward nio\(anent of tli<‘ ravs 
of the pectoral, by wliicli the fin can hi* pr(‘ss(‘d down c1om‘ ao-ainst 
the sides of th(‘ body, and preclude.- th(‘ oppo.sit(‘ viudical luisition a 
fact which I liave been abh' to verify on a sp(‘cim(‘n in llu‘il(‘sh. This 
mode of articulation seems so contrary to our ideas that nio.st tionr<‘s 
and stuffed specimens repr(\sent the pectoral tin directed upward, as in 
Branui^ to which the Opah was believed to lie I'ldated.'* 

It is noteworthy that repi'csimtatives of th(‘ ohmhis Punj>h<rts ai*(‘ 
also able to didlect their pc'ctorals ao*ainst tiie sid(*s of th<* hodv. but 
they are not limited to that movement and can fold the tins backward. 

VIII. 

The Opah appears to be not rare in certam reo-ions, and the ]>a licit v 
in collections is probably due to the want of sufficient motive^ to hunt 
for them rather than absolute rarity or ditHculty in obtainino- rhinn. 
In the Thventieth Annual Report of the Fislnuy Ihiard of Scotland 
(1002), kindly sent to me recently, then' is an inteia^st ino- record (\). 
5.11) of individuals 'Aandt'd at iVberdeim markd during- LSOi,” with ;i 
‘Siote of the place \vhcre they were stated to hav(‘ been caught.*' In 
June, ‘‘’three specimens;" in Juh\ ten; in August, one. and in Sc})- 
tember two were received. All ""were takim Iw lin<‘" and the one 
was caught at a depth of 125 fathoms. 

The only previous notice of the capture of the Opah off the coast of 
Aberdeenshire I am accpiainted with is one published in the Zoologist 
for 180G. It appears from an anonymous note in that niagazim‘ for 
August^ on The Opah or Ivingfish ofi* Aberdeen that “there was 
lately on view at Messrs. A. and T. Sawer.s's fish market. Belfast, a line 
specimen of the Opah or Ivingfish caught off the coast of Aberdinm- 
shire. It weighed 7o pounds, was about 1 feet long, and uH'a.^ured 
feet at the broadest part." 

IX. 

The etjunology of the curious name Opah is stat(‘d to be unknown 
by the various English dictionailes, as the Century Dictionary (“Opah 
(o'pii) 70 [Origin unknown]"). 

Further I’esearch would have revealed it. The first a})})carance of 
the name with explanation is in 1750, in the Bhilosophi(‘al 1 ransac- 
tions(vol. 46). Therein is published "'The Dclmlptionof a I iih ih(‘W(‘d 
to tlie Royal Society by ]\Ir. Ralph Ibgland, on .March 22, IrlO-oO: 
Drawn u ]4 by C. JMortimer, M. D., Secret. R. S. (})]). 51S-,)20.) 1 h\'> 

seemed to the author ‘"to be a new Species of liih not yid delciibed 
by an}" author." It was a and iininediatcdy alter the dec- 
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laratioii just (luotod the autlior appoaidod the followino* two para- 
o'ra])hs. The italics, (•a})itals, antiitiie s(l’), ortlu)o*ra]3liv, and brackets 
are reproduccil t’l-oin tli<‘ original: 

'"The }>laek Princ(% and his C\)iirin, from Anamahoi^ on the Coal't of 
Guinea^ and Mr. Co ightoiu formerly (Tovernor of (^npo Corfo CitftU\ 
ii])on feeing tJiis Fifli immediately knew it, and faid it was common on 
that Coast, and is very good to eat. The Natives call it Op<(h. and the 
Knglifh tlnnv call it the K!n<j ffh. I fhall tlierefore retain the Guinea 
Name, with th(d‘e Characteriftics; Ocaii G nl)i!enfiu)a eft 2 afel>^ ojy]u(.s^ 
non f(jua in tnoftfs^ eilentat as; Jtaticns an!<uon in (lorfo2>ianani antceius 
aeateatain^ 2 ><>ne In (inehias pmr pi nnanim^ in medio tvnfre 2^^o* p 
naea m^ ad pof if e<un ventvis jHU'fem an ic<on 2 a n na m ^ ea adam fon(opatani. 

"iMr. Biijland fays, that, upon opening of it, all its Bowels would 
hav(‘ gone into a Quart-Mug*; that the Fhd'h of the fore Part was lirm, 
and look'd lik(^ Beef, and tlu' hiiuhn* Part lik(‘ tine Veal; that the lk)nes 
were like thofe of Qiiadrut)eds; t)articularv the Shoidder-blades, 
which i‘ef(‘inbled thof(M)f Sheep. [S(h^ an Article in the Scots ^[(ujazine 
for OetoJii'C L74rS, printed at Kd iidjinyJt in In a L(dter to me, he 

adds, that t)n)bably this was a [Pelagian or] Ocean Fish, wandring by 
chanc(‘ into tlu‘ Frith of Fortli\ and, by the Tide ebbing, b(Mug left 
upon a confiderabh' Shoal, or Hat Sand, near L< ith^ was difcovei'kl from 
JaukI in a State of Distrefs; whereupon fome Fifhermen j)lunged into 
the Sea, and with a Net furrounded it, and brought it to Shore.'" 

It is not at all probabh' that ‘Mlu‘ black prince " or theC" former 
governor of Capo Corso"' ever saw a specimen of Lampvis. The tish 
has never been recorded from the western coast of tropical Africa^ 
and it certainly is not and never "was coiiimon on that coast.'" Inas- 
much, however, as it is a wide-ranging pelagic form, it is no more 
impossible that an individual may have been caught near the coast of 
Africa than that one was actually caught near Cuba. Probably, how- 
ever, the origin of the name is due either to the fancy of a negro 
(‘hi ef tain and the subservi^mcy of a white man, or to a misunderstand- 
ing or misrepnesentation of *what was said. It was a "'ghost-word,'’ at 
least so far as th(‘ La)n2^vi^ is involviM. 



